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ABSTRACT ' . -
: . A domﬁarnéon'of Tactlle and V

Verbal Mobility Maps by r
Congenltally Blind and Adventitnousty Blind Persons

r

Rajesh Malik . . .

13

The purpose of th1s experiment was two fold:

. Flrst, it was dec1ded to compare the effectlveness of

a;actile and verbal mobllity maps; second, based on

research which suggested'that.Shventltlously_blfnd
persons perform better than congenltally blind personsl
6n tasks related éoﬁspace.perceptlon, it was
hypothesized that the adventltlously blind subJecfs
would perform better than the conéenitally'ﬁllnd '
subjects on both the tactlle and verbal map condltions.

Eight ‘congenitally blind and.seven adventitlously blind

--subjects were tested with two.tactile and two verbal

"

maps and were asked to make walking route-llke distance

- s

compar isons among locations on the maps. They were
given a starting location ‘and two target locations, and ) "‘
were asked to lndlcate»whlch one of the two target .
locatlons named was closer to the starting location.

The results lndxcath a trend toward superior

performance on the tactile map as compared to the

verbal map ¢P = .067). Adventitiously blind subjects

did not alffef'signiflcantly from congenitally blind

subjects. The findings are explained with respect to

cognitive factors, @ ¢ N , -
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INTPADUCTION ‘ g

The ability to-explore one’s neighbourhood .
surroundings, téltrave\ fceely 1n the city or vnllagg'of
one‘s habitation, or even the dgpac:ty to flnd one s way
in a strange and prev1ouspy unvisited land 1s undoﬁbtedly
impor tant and necessary tb conduct one s dally routirne a;d ‘
essent lal fog a meaningful and yoyful existence. Persons
with no Q;onl 1mpa1rment,usual1y attain, during the o
normai course ot development, tRe necessary ékllls and
concepts to travel Lndepqndently. Blind per§$ns, on the
othec hand, face endrmous difficulty and éhallenge go
sccomplish this task. Throughout the ages, v13u§[ly
impatced 1nd1v1duals depended on friends and retatives fof
their mobility, and those who were %dventurous were Lgft
to stumble and grope their way about from, one locatxbn to
another. 3ince the early 193075, vand especiolly atter the
second wor 1d war, this situation has changed considerably.
AN Increase 1;’the research, dealing with blindness has
resﬁlted in the establishment of graduate proérams to
train specialists 1n the orientation and mobility of the
visually 1mpaicred (Welsh & Blasch, 1980),

A blind person encounters two mayor problems before
%ny effective travel ;s possible, obstacle detection and

——

avoidance, and orientation. The first of these has been

Al

wldely researched and sgveral subs;aq}xal advances have

peen made in this area. A stan&ard long cane 18 widely - .

——

'used for obstacle detection and avdfdance ahd the

~




xntfoductlbntﬁf dog gu:bes-has further‘en&bted blind

(/_,r/ pecsohs’ to travel wlgﬁouajthe.fbar of collision and thus;:

o

- ' minimize the risk of i1ngury. In recent years, electropic

t -

devices have al'so beén developed to detect bbstacles anad’

/

. L) -~ . »
are used 1n conjunction with a ioqg cane or a dog gyide,
The pcoblem of ocientation however, has received

qelat:Vely l1ttle attention. The most common approach  to’ |
. v ‘ e .

ocient blind persons 1n space 1s the use of verbal

.anstruetions, and to some degree, tactile maps are also
. . V' o

employed. It has been assumed, rightly or wrongly, that

. the ﬁ;thgh;ﬁost appropriate for orrenting blind- persons 1s
verb&l instructions and therefore, tactile maps are still o
In the égvelopxng staées. Skerman ¢1965) could find onlg
thcee tactile city maps: one was of a'German city, another
! ~ was an outdated map of the subway systeﬁ 1n\Lquon, ana
the third was of-centfa} London. Wiedle and Groves, (1969)
discovered 1n the survey of 367 blind individuals between
‘the ages of 10 and 21 that 72% of those surveyed had
’lxttle or no familiarity with tactile maps. This lack of <:=j
'+ emphasis on tactile maps may have been in pé:t due to a
*  number ofk%tudles publi1shed this century tha{ compar ed éhe
performance of blind and sighted subjects on tactual form
and orlentational tasks and concluded that pllnd‘sungcts s
wecre infecior i1n these areas as compared to sighted .
subjects (Silvester,; 1913; Worchel, 1951). It should be

- remembered however, that blinc;persons, qnﬁxl the -

"introduction of the cane and dog guxdes; had little .

(4
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ogboftuﬁnty to e;plore thei1c enviconment and theic %

N ’

per formance on the tasks related to orientation may have .

- . 4

been poor not because of blindness, but becaJ;e o; severe / .
explgratory restrictions.. Thlg point was turther 7 '
corcoborated by, the‘obsérvatxons/ﬁﬁfLeqqggg énduNgwmgn e
(1967> concerning the map Eeagxné béhavybr'of“pjxnd . T

SUbJéCt$ and noted that 1nexpér1ence, cather than .

blindness, a;counted fbr pgor map ;eadxng: °

. Systematic expernﬁental cesearch dealing with the,
sffectiveness of verbal and tactile maps ‘18 almost S .

-

nonexistent. In the last/Qecade. however, some . ot
gébgraphérs, psychologists, and teachers of Bpecial

education have made an attempt to experiment wyth various
types of tactile maps and have tested a variety ot toobs

for tﬁe‘productloﬁ of maps. We shall first look .at tHe, g .
various methods o}ﬁtactxlg map production, then consider

the types of tactile and verbal maps In use} and lastly, K
xamlhe‘tgg‘research dealing w{ih their esfectxveness anq/ b

F)
sefulness.

Methods of tactile map product)on

LS

' Maps for blind persons differ from those for j}bhted \

persons 1n content and representation. Color of 3y1|d1ngs

and s1gns for example, arE’entx?e)y useless on a éactnle
map for the totally blind. Usuakly, a tactile m;; 1s .
constructed with three types of syméglsz l1ne gémbols to .
Andlcate'lnneaéyty and dicection, pélnt syﬁbblé to

y

represent landmarks, such as poles, trees, etc., and area)

L3
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ymbols to 1nchicate textucdal purterns such as green

. 1 .
spaces, rlvp[sz,etc. Var 10us. ways of produc:hg tacfxle v
maps hdve been develoPed‘qu some of themgare‘descruqfd . .
. o e
. - . - ' . . —
bE]DW. f ° ) . * I'4 . o '

J ’

‘Nadrepcoducible maps. Chang &nd Johnson (1968) .o |

reported a ki1t consisting of. a board equipped w1ih Velcro,
' N ‘.

*

and various geometric shapes with a Velcro backlng. The
 ecommended use of the devite.was for the teachers of

'ornentatlon and moblbxty th construct maps of city blocks
to dxsplay to their students before or during a lesson.
. e » '
Although useful -in 1ts application for individual

students, the maps produced by this method afe ‘not ‘ ﬁ‘*’ .
ceproduceable for genecal distribution, and most
fmportant, the maps are very limited 1n scope.

‘

Vlrgg tvpina, This techpique 1nvolves'f1rst‘draw1ng

A )

the map on a sheet and then gugtzng the page with resin v

powder which binds to the i1nk. When the page’ 1s heated; -
the resin powder melts and forms into a raised 1mage The -
image thus praqduced feels very sharp: to the touch ang bhg'.:

dusty powder sticks tq the fingers and makes readihg "

" difficult (Kidwell & Greer, 1973). ) ) . —

-
i

Molded papec and plastic maps. In this category, maps

are ﬁ?oduced on & sheet of aluminum foll. Various types

of sand-paper and.piecess pf wood and other objects are . .

. glued to the gheet to Indicate texture and linear symbols. - o
Multiple copies can then be produced by the process of

wacuum forming. The quality of the raised maps 1s poor & ~ Y
) % .'. q(



and the numbecr ot. symbols that can be used effectively 1=
. ¢ R ' v .. . . . ' . S .
. 'a}so‘fxmxted (Kigwell 8 Greer, 1973, .

1]

. +

PolvvnnVI chlotjde maés "This As\perhaps the most

4-

verSdtnle. But thé most expensnve of a11 methodq aq well.,’

. -A wea;her-resnstant and flreproof mate¢1a1 1$,used whlch !
L Y o e
foldg easi1ly without leaving creases. The procidﬁ}e !

. - * . )
N ' ~ - 1nvolves heating resin powder into a- coce. -During the

o

heatindy‘phase, the master sqiface map , prepared from a

- . ' . 1
photo engraved plate, applies a raxsed layer of plgmented

\ -
I

vxﬁ?l that permanently atfl%bs to the base. It & .

. possnbhe to produce a variety of pdﬁn// lxne, ands areal

'symbuls at varying heights (kldwe]l & Gree 1975),

- : . Co Euter alded maps. Gill 1973) developed a technique of

map productzon which utxl;zes‘}he currént state of

o ’

Qechnology. Ficst,”the image of & map 1S traced with the .

coordlnéte table anked tb a cpmpbter.‘ A Joystick 18 §Heﬁ

L

o
R used to posxtlon khe desxred symbolé Braxlle labels are

typed by convert;ng the com r keybOard into a.grade one'

Braxlle keyboard. The flna) output 18, sent &o a dlgltal

K}

plotter. A negative.master 15 produced rn lamxnated

o' . ab' .

plcSth by a routlng machxne, gu1ded by the computer.,
¢ ‘.. v ’ n LI} . -
and]ly, ‘a poixtlve copy 1§’produced tn epoxy resin. The

lnxtlal -cost of the -copputer 1S expensxveﬁ but it 18 a P

¥

&a lpng termb1nvestmentu The qualxty of the maps i8,

- © excellent because a large number of point, Ilnear. end~,
. . ,

b ) ' Emgggseg-mags. A .number of map-maknng.k{ts are

a °
[} * . M . -

.
"‘* ..

real symboLs Ln dszenent sizes can pe produced.~“ 7
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avol lable for . the éagstructlon of miﬂg either afi an

-

7

alumnn&@ sheet, whigh can then be used for vacuum forming, - - |
) o, 4 . :
v T or simply on paper.- The kits congain tools for embossing <

e ’ Inne, ponnx and areal symbols (James. 19755, The kltS n

- are inexpensive and thq!method of map productxon 18 easy | » N

-, . - - M N
to learn. Although the symbols are not as varled as in
- R :

~ v * the polyvinyl chioridé technique, embossing kltS enable
- Re. 3 R ’ - . '

»

. " saklsfabtory maps of campuses and tities to be reproduced
. - - ,

. © .7 for weneral use. : v ’ -
Tvpes of .;alctx le _maps ‘ Lo |

> ' ‘fhreefdnqurenr types of tactile maps are currentLy°~ '
1% use: onejiayer maps, mgié?bl%—la?er maps, and modular ‘

N . ‘%- e ) -
. maps. The'first category of ﬁEpsEbB?ﬁ;odgced on one sheet

, "6f paper.}usually a 28 °cm by 28 cm ‘square, the sizeyof a
- vacuum formlng'ﬁlastlc sheet. Single layer maps are best
sulted for portraying small city sections. gultlplé-L§yer
'maps are also prxnﬁed on the same«51£e of Braillejsheets
as dlségssed.aéovéw but hore‘than one sheet 18 usedt ‘Qaph
‘;ucce551ve {éyer’prgsents‘dxffgrent 1nf§rmat40h about the
same\area. For example, lay® one can present the outline
of,anzareﬁ.,layer two can show street patteras, walkwayg.g o
: : - ' -
: / gtc.,” layer three- can 4nclude.éome transit routes served !
! in the area. Braylle labels can be bncluded-oﬁ the front
<’” , "o the back .of any &f tbé layers. Multiple-la;er maps
o :~ have ' the capécxty’fo'représent large environments, such as
"entire‘cétYéém campuses, etc. éBentzen, 19??>. ~F1na1fy,

e X ' Day.(1983) has reported a new type of map called modular

-

4
4




map. A large éreg'can be represented by modular maps
using moce than one sheet, each\ghget éfovxdxng enticely
different information. The sheets.can be used segaratelg
or glued togeéher and usedoss separate guadrants of.the
samé map.  Each type of map lé usually accompanied by &
ﬁsBrallle key, which ]iéts all éymbols used on the map, of :
by a cassette, which describes the téchn]ques to use the
map effectively. So far, no reseéqch/has been conducted
to determine what type of map, produ ed'by What kind of
map producing system; 1S most appropriate for what typgs

of circumstances.

Types of verbal maps

P

Two types of verbalymaps have been’ described in the

literature. The first 1s known as th; sequential route
7 " map which describes a set of“drrectloné to travel from one
'{ocatzon to ano}hér. _Commonly used 1n mobility training
prtocedures, this map. IS lxm{ted in scope'bec§hse a person
using 1t 1s restricted to travelldg one route to get to a
desired locatioh and 1f detours are eygr.requ1red. the
pérson.cannot derive énother route from the set of foute

tnstructions. The secohd category of maps 1S known as thgf

‘ dzsgﬁxét'maps (Blasch,” Welsh, 8 Davidson, 1973, A P
'dnstrxct map descrLbes'a section of a city and presents an
overall picture of the area. The route derivation préééss
18 ieft to the pefson,concerned. The_llmltaflqn of this
type of‘mapgis that large envxronments: such as pampuées

and entire cities, are too cumbersome to describe. Both

1 ' \




ve

coute and district meps can be presented elther on"tape or

o

in Bcaille, o

Pesearch op tactile and verbal maps |

“d

Only one research paper was discovered which reported
~ L

a4 comparitive study on the effectiveness of tactile and
verbal maps (Leonard & Newman, 1970>. Subjects 1in three *
different conditions were asked to travel\towcertéln
cbyjectives. Condition | was taped verbal instructions,
desccibing several routes, Conditxoﬁ 2 was a.set of
Braille i1nstructions, and in the third c&ndxtlon. 3
tactile map was ;mploéed. No stat;st1cal dat% were
rgcqrded andtonly subgyective 1nformatlon‘regard1ng the
sub{ects per formance was ﬁade-avaxlable. It was
indicated tha} the subyects who\;efférmed we]i in the
Braille instructions and the tactili map conditions tended
to be young and were familiacgWith tactile maps. HNo age

diffecences existed in the verbal map group subjects. In

another study (Langbine, Blasch, & Chbﬂmerse, 19815, si1x

. blind subjects were gzﬁéz\extensive training 1n the use of

verbal maps 1n ﬁrepératlon for their participation 1n an
orienteering program. Subjects were required to traverse
a l—kllometer'area and pass through check points. It was

ceported that all participants guccessfully completed the '

-required task. No 1nformation wasf®given abbut the nature

of the verbal map and the teérm “"successful cémpletion™ was:
left unexplained.

. -ﬁeéearéh concerning tactile maps 18 similarly poor in

3

/
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that only subgective data are avaxléblé. but 1t 19 more

- ©

extensive than verbal\map cesearch and prOV{ges;some ¢

.useful 1ni2fmatlon. Bentzen (1972)> asked six 1ndependent

blxnd‘fﬁgvelers, unfamiliac with the cambus the'study
2

used, t race a map and then travel to three diftferent

buildings wh]ye passing through a number- of cgeck points..
Two sub;ectg‘completéd the task without any intervention,
but the remaxnxﬁg four requlired some a551stance at least
once during the experiment. Five subjects reported the
mab to be useful and stated theqfip}eference for tactile
representation over verbal instructions, which they
routinely used. In another study by Bentzen (1977), 18
independent blind travelers were asked to participate 1n &
prOJecs whose aims were to traln'mobnlxty gspeclalists to

«

instruct blind travelers 1n the(use of tactile maps, and

'to»provnde feedback to the map makers. A simple map of

\

the Metropolitan Boston Transit Authority (MBTA) was

constructed bQ using a tactile embossing kit. The same
l1ne s}mbo] was.employgd in the representation of all four4

routes served by the Rapid Transit System. A‘Eéy was

provided in Braille and 1n large print. A comp'l eX map of

«

Boston and Cambridge was produced in four layers and

included residential and shopplng‘areas,'street patternsﬁ

greén épaces, water bodies, universities and thetir matn

entrances, museums, etc. The map was accompanied by & tape

‘a .

[
instructing the readers in the use of the map. The

. participants were asked to plfn and travel some unfamiliar

-




routes and requt back to the 1nstructors.” Subgects

preferred the Bostoh/Cambr1dge map to the MBTA map because
of greater information content and because of the varied

use of symbols. Subjects reported having greatfy .

benefited from the experjence. Some stated that the map

clarlf:ed'tbe city structure for theht By using the map,
somé successfuliy alded sighted friends in unfamlliar\
areas while driving. |

Jaﬁes and SQane (1975) trained four blind subJecbsiln ,

P

the use of a mu]txple-layer embossed map of two bus routes
and reported that- subJects succes;fully traveled in the
prescr ibed areas. James and Armstrong £1975) developgd an
embossed map of a shopping center 1n four layers aﬁd
evaluated the map by training'five subjects in, the uée of
the map. The 1nvestlgétors asked their subjects a total
of 36 questionﬁtfo determine the particﬁpants, per%érmance«
on the map. They obtafﬁed'a mean of 23.3 correct
responses. In the second evaluation phase, 2 independent
blind travelers, unfamiliar with the shopping center,\were
asked to travel to three different shops. Once again, Ehe
taék was successfully carried out. - o

In a most ambitious project, Kidwell and Greer :}973>
asked their 8 subjects at MIT to recommedé'what type of
campus map they desired. The students presented the
investigators thh'ailist of objects and locations and a
map was’ produced by the polyvinyl chlorxde technlque The _

students evaluated the map and reported a number of, _;,‘—)



b . ' -

problems wl;h 1t. Some symbols were found to be
indi=scriminable from other symbols, and a few objects and
}ocatxops, as desired by the studen?s. were not 1ncluded

A

on the map. The experxhentefs ae01ded to produce a '
revised map with improved leéibilnty. Although the
cevised map st1ll contained some undesirable problemsl the
subjects found the map to be of hel; In planning new

J
routes to the frequently traveléd ldcations. :

Leonard and,Newman (1967) asked siX c;ngenltally'
blind adolescents, who were familiar with maps, to trace a
" map apdftrave],to certaln objectives. While on the route,
rthey were stopped twice, and asked to plaﬁ a detour. The
subjects receivéd 1 point tor completing the detour task

unassisted, half a point for some assistance, and no

_points for requiring specific instructions. The authors

»

felt that the subjects were successful in carcying out the:

required task, although no‘subJect'could solve both
detours, at least wx}hout some assistance. )

“To summarize, the studies dealing with the
effectiveness of verbal and tactile maps have not repofted
any obJeétxve data and in all studies reviewed, no
systematic attempts were made to compace their
effectiveness, nor bas there any effort devoted to
undeEstand what type of_maé is more suxt&ble in what type
of circumstances. Another problem has beén the use of
dlfferent‘typ¢s of maps produced by various types of

methods. The effectiveness of the type of map and the

11
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type of technology used in thelr production has also not

been evaluated. Finally, to date, about 10 point, 10
linear, and _six areal s;mbots have been fouhd to‘b{w
distinctly different, but further resgarch is indicated
since studies so far have usuall§ employéd various methods
of producling th%ée symbols, and the testing o% the symbols
has usuglly been carried out in isolation, not in real

maps (Welsh & Blasch, 1980).

Map _ceading expecience . -
P

, Becla, Butterfield,/é Murrc (1976) tested 36 blind
subjects on a pseudo-politlbal map.and asg?d.them to
locate six éhapes. shown to them separately. They
gelected nxne.subJects who locat;d the largest.numbér of ////
shapes correctly and required the least amount of time to

do so, and nmine subyects who located the smallest number ////

u .

.of shapes correctly and required more time than other /

/

subjects, and classified them as good and poor map /,

/

readers.‘ A video-taped analysrs-of.thélr map reading .’
/

[ 4

behavior revealed clear distinctisns between the, two /

groups. The good map readers indulged 1n a systematic™

_exploration of the entire map, traced lines more/éften

[
than poor map readers, traced around the objects of

interest 1n one continuocus motion, beginning and ending at
a fixed point. Poor readers, on the other/hénd, explored
the map haphazardly while i1nspecting objects of interest.
They did not trace afouhd objects in 3 systematic fashion,

while traclhg, fell off lines morq/often.than good

i
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/ . ceaders, and tended to follow {ntersecting l}nes.
// AEEordxng to the authérs, 1t was difficult to charagbcrxze\

// the poor map readers’ behavior because they engaged in a

lot of irrelevant activities. Thus, 1t appears that the
vaf:able of map readiné skills is important in any
research on tactile map. reading.

Berla & Butterfield <(1977) have shown that training
blind i1ndividuals can improve their map reading abilities,
In two experiments'conducted by the authors, the subjects,
based'on their pretest scores, were divided into trailned

| and unfralned groups. The untrained group was then taught

ht

some bdasic ma§ reading sklills including proper line
_tracing techniques, keepxng‘an index finger on a fixed
point as a reterence and\tra01ng\with the 1ndex tfinger ot
the gominant hand; featu;es analysis, picking out sallent
characteristics of dbbjects. On the post test, both groups
were required to locate shapes (presented on cue cards) on
a political map. Results indicated that the trained group
located sxgnlficaqﬁly‘more 6biects‘correctly and required
significantly less time than the untrained group. |
Although this'difference'between the two groups could be
attributed to the trained group's longer experience with
the taétxle map, Berla & Butterfield (1977) show that
training blind persons in map reading skills could be’

gubstantially berieficijial.

Reseacch 'on blindness

There 1s some evidence that congenitally blind and

Y
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acdventltiously blnﬁd pertorm diffecently on tactual forh

~

jang orlentational fasks. Leonard (1966)_poétulated thap

adventitiously blind éubJects should benefi1t more from ¢
. -

tactile maps than congenitally blind persons because of
the former s experience with visual mapé and because they
understand su?h concepts as the'propertlés of séalesﬂ
Wiedle & Groves (1969) 'noted f;at congenitally blind
subjects had considerably more difficulty 1n reading maps
than did advent1t10usl§ bllnd.subJects. Numerous other
studies have Deen published 1n other areas which
cor;oborate these findings.

Silvester (1913) tested congeyltally blind, early
blind (vision loss béfore the age of three’, and la%e
blind ¢(vision loss after age three) on é f&rm
dnscrlhinatxon\task. The subJects-explgred a board with
spaces In which various geometric shapes could be fitted.
They were then required to insert géomgtrlc)blocké into
appropflate recesses on the board. The results showed
that the more \Jéual experience the subjects had, the

fewer were their errors. Silvester conclyded that the

late blind subjects had had sufficient visual experrence

"to be able to use visual 1magery.

[

Worchel (1951) condﬁcted a series of experiments to

examine the role of vision i1n form perception and ¥orm

"discrimination. In one such experiment, congenitally

blind, adventitiously blind, and sighted subjects were

given two wooden blocks in each hand. Onceothey had

14



tamiliarized themselves with the p=ttern of the

turning them over 1n their hands, they wer to T

select one that would be constructed by the

"the_blocks they had previously explored. The congenitally

L4

blind subjects made more errors than the adventitiously
blind subJjects, who in turn performed worse than' the
sighted subyects. Also, there was a pos)the correlation
between the age of blindness onset:and performance for the

adventitiously blind subjects. 1In another experiment

s

*
(Worchel, 1951), subjects performed a form recognition

&«

task-*and were asked to verbally discribe the forms and

1

¢ then draw them. As before, the performance of. the sighted

0

Subjects was superior to the two blind groups and the

tongenitally blind were significantly Qorsé than the

adventitiously blind. Worchel concluded that tactile

\perception was inferior as compared to visually aided

tactual perception, and that the more visual experxencé a
)

person has the better his perceptual abilities.

By using the form combination task of Worchel, Drever

1 (1955) confirmed Wgrchel “s findings. At the same time, he

also asked his early blind, late blind, and blindfolded

¥

gighted subjgects to learn a geometric pattern made by°

using pegs on ‘a board. The pattern was then rotated 180

f

. degrees and the subjects were required to recreate the

\

‘origihal pattern. The early blind and the blindfolded

sighted peqformed worse than the late blind subyjects. The

-
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inferior performance of the sidhted was ascribed to thelr
\ ‘ -

Inexperience Qlﬁn‘performing such tasks Hapxxcafly. It )
was suggested that previods vlsuélﬁexpefneﬁce’aided the
late blind In organizing taqtuél information more
'effICIengly"thén the early blind.

. Juurmaa (1973>‘frgued that the éuperl?rlty of
performance by the adventitxously'blxnd and/the sighted lg
Worchel ‘s 1951) and DQeVer”s (1955) experlmgnfs could be
due to these subjects foreater familiarity with the /A
objects used 1n thé_gxperfments, such as a §qua;e,¢clréle,
ellipse, etc{ He prbposed éhatqif subJécts wefe presenkea:-
forms that were equally unfamiliar to all'subJ;cts. the
q1ffefeﬁce in per formance would diSappear. 0'Connor and
Hermelin €1975) conducteé an experimené emp | oying famlli;r
and unfamiliar ,objects to compare the performance of
blindfolded Slghted and congenitally blllnd‘sub,jec't‘s. In
the former case, both groups performed equa]]y,/but when .’

g they were presented a 'model of a human hand (a familiar
obJ;ct)-Ln a var1g£y‘of orxentatlons, andxwere asked to <
indicate whether it was a right hand or & left hand, the

’ r t
'blind group' s performance was inferior to the blindfolded

sighted group’s performance. These findings_suéporéed
Juurmaa‘s (1973) assertion that vxsqal éxperience 1S
advantageous only when the perception of’familiar‘objects
and forms fs in question. ' This may be taken to mean that

cqngenitally blind, adventitliously blind, and the sighted
“do not dﬂqur ln‘théir spatlal.abillty, but' differ with

&

%
» rd



respect to their capacity to usé visual cues when they are
- [ ad .

3 ' Lz « ° o
familiar thh partxcularﬂgpatxal fprms.. However. the
-

experiment of 0 Connor and Hermelin (19:5) dld not

distinguish betweéﬁ advenﬁltxously bllnd and congqnxta\ly

!
blind subjects; therefore,.no conclusions concerning

[ et

spatial dIfigrences between .them caﬁ be drawn from these '

g .
dhta. e : ‘ ‘
. schmt® (1978) presentled unfamiliar nonsense forms to

congenitally blind, advéntitiously blind, bllndfolded
sighted, and sxghted subJjects and aske’d them to xndlcate

whether they were the same 1n shape, size, and

i e

ornéntation. ‘The” si1ghted éubJects performed the best,

"

followed by the adventitiously blind and the bllnéfolded
s{ghted whose performance dlq not differ, Snd tHe
congenitally blind scored significantly less fhan all

t o, a

other groups. ' '

‘>,IQQ% series of gelated experimehﬁsy Cleaves and Royal
(1976; 19795, required subJectsito‘perform mental
transforma?ions of finger mazes of various complextties.
Once the cohgenitally blind, adventit:obsly blind, sighted
subjects had succesfully learned a maze, they were asked
to make po:nt1n§ resp&nseé while the maze was imagined as

}
originally ltearned, and while imagining the maze to be

S .
oriented 1n different directions in space. The g

>

congenitally blind subjects performed worse than the other

r

two groups Iin all condltjons.' The longer the subjects had-

vision, the better Jgs their perférmance. Thémauthors

o [y &
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exact spatial localxzatxon training throughjv1sual .

conrluded, "1t 18 possible fhat early visyal exp#‘kence in

orienting to obJecJE in the environment provxdes ar kind of
&

-

reaf ference that cannot be accompllshed through the other
senses, when there is an qbsence oj v131on" (Cleaves~& .
Poyal, 1979, p. 19). | , .

: After revxew1ng the experiments conducted between -,
1920 and 1956 on maze learning, Schmxtt (1978) concluded
(although not ovefwheimingly) that the %dventltlously

blind subJects performed better than. Qbe c?ngenltally ~

‘bllnd subjects. In general, they made sngnlflcanthy less

t B

errors andﬁrequired fewer strialg to learn the maze than
did the congenitally blind. - Visual experienge, it was
argued, agfofded these pefs?ﬂs an advantage in spatial

o

ability over persons not having any visual experience.

2

In a re]afed area of cognitive mapping, similar

o .
conclusions have been reached by Rieser, Lockman, and Pick,

(1980>, In their study, congenlta]iy bl ind,
adventitiously blind, and signted subjects wereée askedbto .

make two types of triadic comp;rnsons among,)ocstxons In a

highly familiar environment: route (walking) and-geometric

(Euclidian> comparisons. No group differences were noted
under the route-like; comparison conditlon, but in the
geometric distance condition, the congenitally blingd*

performed signiflcantly worse thHan théxedventitiously.

bllnd. who were inferior to the sighted in turn. : It uas_

argued that the blind subjects hagd no‘dffflculty“in the
’, ' i £~ ’ !

e

18
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tormer condi'tion because they had traveled In the, g;di

-

‘ nv1r00ment trequently and were famxllar thh th% routes
among,thq locatxong_ﬁesteqn but the}r cognJﬁxve'pap of the
envyroﬁment was not as well,sfrhctured as tho;e of the
éighted sbeecfé. They a]sé stated that t?éccongqnltally

blind had di#¥ficulty in shifting from functignal to  °

>

Euc]idfah distence Judgments. The s&pefxof _performance of

the SLthed group to that of the‘adventltxously blxnd

»

aroup, it was. suggested was due to the specl?xc VlSUd]

experxence w1th the space tested in the experlment The

LY

dxfference between the adventltlously blnnd and the

e

congenltally blxnd on the other hand 1ndlcated that a

s

prxor geﬁeral vxsual experience 1S.also essential.

To examire the flex:bxllty of“cognltive maps .of bllnd
-1nalv1duals, Rzeser. Guth, and Hill (1982) tested .‘.'
uongenltally blind, adventitious]y bllnd and&SIthed

subjects 1n a "novel and a famlllgr.enyxronment, The

~ . . ) . e a
sublects were first given an orientation selsion to 81X

~

obj\7ps in _the environment ‘and then were required. to

perflorm two experimental tasks: first, they were led to

3

“‘one of the objects Ia‘the room ¢the locomotive task and
were asked to p01ntvrapxdly and‘ accurately to Eandomly
" named. objects; and second, remainihg at the . starting

location, they were asked to imagine Cthe 1maglnation

A

task> that they were standing at another locatxoﬁ'and were

o »

requxred again to point to other loc tnons lﬁ»the room.
qh

-

In the novel environment condition,

» R ¢ ' |

e sighted and the

19 -
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. adveutitLously blind groups needed less time and made
B |

;sngnificantly less errdrs_than the congenitally blind . :iﬁ

- group. During the locomotion task, tﬁé congenitally blind

.gﬁoups did not experience this.dlfflcufty. The

-

" subgects repopted having cgnside}able difficulty-in

. \
computing the location of each obyect, but the other two

ﬂimaélnaQAOn task, however, presented difficulty to all

three groups. #h1s notion was supported by the dgta which

# 'Indicated that all subjects made more pointing errors as

-

A

“interpretation of spatial refationships, and that having

"some prior visual experience is advantageou

compared to their baseljne measures. The authors p;opésed !

that the:early blind subjects appeyr'to'be deficient at

A

" perceptusl uantiﬁg while traveling from place—térb}acef

The results obtained in the- famx]iab'qnvironment~c6ndition(

¢

Jndlcated no group dlfferences. In the subsequent

interviews, the congenltally blind subjects revealed that

-

they had often trave]ed among the test locations before

é

V and we;e~31mply familiar with. the directions of each -

obJect The experxmenters con¢cluded that thgse subjects .

had‘memorxzed the dl§§Ctlon of every target locatlon from
-

the test posxtxon, This confirmed the assaEiiiifgii-;_‘_‘§~\;;;§;§
Rieser-, Lockman. qnd Plck (1980) that the cogn ive'maps .

of the congenitally b}lnd are. less well strucﬁvred than
those of the advéntltlou@ly blind. ' o ~ ‘
is section

-

. It is clear’from the studles reported in ¢t

as indicated
‘ ‘e

>



B stage, and the coordinated and spatially i1ntegrated stage.

" general motor system funci:ons to integrate sbatlal

"buéxto the_behaviorél and motor restrictions 1mposed by

F

by the superior pgrformance of ﬁhs iate blind subyects.
HoweJér, there «1s no agreement among i1nvestigators whether —
ahventztxously blind perform better than congenita\ly'

blind because of a general superiority of spatial ébllLty.

, or because they are highly familiar with some visual

forms. Jones (1975) maintains that during development, a

1nform§tlon from various senses. Congenitally blind -
chlldren are ?estrxcted immotor activity and this
difference between the activity revel of the
adventitiously blind and the congenitally blind results in
thedifferential performance on spatlaf'tasks. |
Hart and Moore (1973)> have described the stages of
cognltive mép development. The spatlallrepresentqtlon of

large scale egvironments proceeds in three stages: the .

egocentric stage, the fixed and partially codrdrnated
X | .

others (parents’) and self-imposed restr;ﬁtxbns. bllﬁd

persons are liﬁited in senSory expesure to environmental
information and for this reason, perceptual deficlts begin 4
tosarise and retard the proper devpfopment of dbgnxt{yq///;///

¢ . s . —

maps.

r
-

Indeed, - the mayor criticlism of the sgudles,compariﬁg

‘spatial abilities of the earlys and late blind subjects

which cely upon pointing responses and drawing is that - -

they assume falsely that congenitally blind use these




modes of communlcatlion 1n evecryday functioning. .

Furthermore, they assume that ihése abilities are
well-develgped in the congenitally blind and can be | -
-compared meaningfully with those of sighted and late blind
subjects. The congenlballQ blind:may be deficient in

.

drawing and pointing accurately to unseen obyects,’ but not

tn spatial ability. It Is clear that some other dependent
measures should be used which wobld enable meaﬁlngful

compérhsons of the spatial abilities of the congenitally

"“blind, adventitiously blind, and sighted persons. ¢

-

The present expeciment

The follow}ng experiinent was designed to test two
ideas: first, it was decided to compare the effectiveness
of tactile and verbal map;; seéond. {t was. hypothes!zed :
that adventitiously blind subJects”would perform better ,

than congenitally blind subjects, The latfer prediction

was based on the rationale that adventitiously blind
bersons have had some exposure to visual maps and that
this experience may generalize to tactile and verba]imaps.
Furthermore, research dealing with blindness points to thé
fact that adventitiously blind subjects perform better on
spatlal tasks than® their congenital counteréarts. )
, Two tactile maps, similar in layout and construction,
and their verbal descriptions were presenged to a group of
congenitally blind and a group of adventitiously blind
persons. The shbjects were asked to make route-}ike

<

(walking?» functional distance comparisons between a



{

:startlng location and two target locations.' Speciflically,
they were asked to indicate which of the two taroet
locations named was closer to the ponnt of origin dh

" question. Slnce distance Judgment 1S an important part of

- ' map 1nterpretat10n, 1t was assumed that 1f the subjects

ihterprétedgthe maps correctly, they would be able to make -

correct distance estimates among locations.
A_methodological note. The primary aimtof this

' experiment was to compare the effeotxveness of two tactile

23

dnd two verbal maps on the dimension of functional s -

> @ distance judgments among’'actual locations on the maps. A
quéstlon concerning the'comparabirity of  these two varied

modes of. representation can legitimately be raised. For

this purpose, extreme care was‘takenbln preparing one of
the two tactile maés based on the lnstructxons

accompany 1 ng the map makxng kit- supplzed .by the Amerlcan

R ]

Printing House for.the Blind. The other tactl]e map was

constructed and provided by the above mentioned

23

1nst1tut10n

The verbal maps were the product of a collaborat:on

* bétween the experlmenter and two quallfled orientation and
mobillty 1nstructors, who wero skilled and trained in the
constouction of such i1nstruments, and who utllized them
readily to 1nstfoct blind-students on daily basis.
Fusthermore, the following four types of instructions vere
lncorporated on the advice of Blasch Welsh, and Davidsom

Ed !

(1973). (1) egocentric orxentatlon. These ‘types of

u ° ¢



instruct 1ons require describling the enviconment In " : o

.

relation to the person by using such éoncepts as .
-cight-left, In front of and behind, etc. (2) Topocentric
orientation, This iﬁv&]ves depicting the rp]étlonshlp
between the person at a given point in the environment and
various landmarks, objects, and other areas in the
surroundlings. &3) Cartographic orientation. According to
" these 1instructions, information about the street
organization, bu{ldlng patterns, and other relevant
geometric information 1S prévided; <4).Pola;centrlc
6r1entétlon. Finally, the whole environment is described
based.on the compass directions.

In this way, both tactile and verbal maps were
considered to'be of acceptable quality. Althpugh no ) i
objective test was employed ﬁé determine whether the
" tactile and verbal maps were compagable 1n quality,

nevertheleés, 1t'was a first attempt of its kind to
copdqct an an experiment in which these-two different
‘'modes of,represeqt1ng-énvironmental information to blind
fbfrsons could be comparea mganlhgfu]4y. A skeptical
;pefson will not be satisfied with the above explanation
and indeed, the comparabllity question can alwa§s b; ‘
calsed since one ‘can never bifpertéin whether the;é two
entirely different categories of objects have attained
comprability. *
Method



Eight congenitally blind subyects, with a mean age of
26.5 yvears ;nd a standard deviation of 16.8, and seven
adventitiously blind subJects: with a mean age of 32.7
vears and a st;ndard deviation'of 11.3, participated in
the experiment 1n refurn for a fee of 8 dollars (see
appendix F f&r subject informaf??ﬁﬁ. Nine of the subjects
were male and 6 female. The subjects for the exper iment
were recommended by two mobility and orientation
instructors at the Montreal Association for the Blind, wboa
were fémi}iar with the subJeFts traveling capabilities,
All subgjects were'consxdereéwto be i1ndependent, traveters
énd had undergone formal mobility. training. The’
particnpahté had extensive background in the uée of verbal

Y

maps, but had no famillarity with tactile maps. However,
at least three congenitally blind subJecté reportedﬂhav1ng
some familiarity with raised-line drawings and graphs..bne
of the congenitally blind and 3 of the adventitiously
blind subjects used dog guides ag the primary means of
travel, anq the remaining subjects relied on a standard
long cane for travellﬁg purposes. All elght congenitally

bl ind persons were limited to no more than 1light

perception since birth. One advent]tlously.bllnd

individual had partial visioﬁ until the age of 20, and the
remainihg six subjects in the group had full vision for at
least the flrst seven years of their life, but by the-time
of the experiment had no more than light perception.

Materials




" subyects Eested (Barth et al., 198l>. A variety of tools

26

\ ‘Ebé materials used 1In the expecriment consisted of two
tagtile maps (Tl and Té), and two verbal maps (V1 and V2.
A graphics and tactile kit developed by the American
Printing House for the Blind (Barth, Berla, Davis, &
Kundiff, 1981) was used in'the construction of the two
tagtile maps. The kit contalned seven point, seven
llnéa;. and four areal symbols, which were pretested and

were found to be discriminable by 95% of the dlxnd

.were included 1h the kit for embossing the symbols on a 28,

4

cm by 28 cm square sheet of aluminum. Mult{éle copiles of

the maps were reproduced by the process of thermoforming, .
which wqu$ by means of a heat vacuum pump.f The pump
'sucks the plastic sheet down on to the aluminum master,
thus creating raised images on plastic sheets. T! was
supplied with the kit and portraved an area  with two
north-south séreets and three intersecting east-west
streets (See appendix A). Six different point symbols
were used to represent traffic lights, stop signs, a
playground, a picnic area, stalrways.&and entrances to .
buildings. Four linear symbols indicated road with

sidewalk, sidewalk or an alley, fences, and bullding

outliines., Finally, three areal symbols represented wooded

areas, a pond, and a parking lot. Braille labels

identified streets and buildings on the map. A ke?‘wag

prgpared which listed all symbols and‘was presented on a

sebara{e shéet. T2 was consfructed fbr the purpose of



this exper iment and was similar 1n design and layout to
T!, but some modifications were deemed necessary %o create
a different environment (see appendix B>. The maln

alterations included changes i1n the names of some streets

s
L

and buildings, Juxtaposition of sod% buildings, and
intfoduction of some new IOfatxons. As 1In Tl,(T2 also
portrayed an area consisting of two north-south and three
xntersecflng east-west streets. The maps were also
similar in térms of the number of bulldings and the
symbols used to‘xndncdte variousjlocatLons.
The verbal maps were prepared with the assistance of
.two mobility instructors, who were skilled 1n the
. preparation of these types of maps and used them regularly
intraining blind Indlviduals for mobllity and
ortentation. The maps were recorded and were presented on
)a cassette.‘ V1l was a verbal description of Tl, and
likew1se, V2 was a verbal representatiom of T2.

. (h\_ Append{ces A and B show line drawings of Tl and.TZ2, and
épﬁendxces C and D contain descriptions of V1 and V2,
respectively.

F:c'oce du ce
Each subject was tested in individually scheduled
sessions lasting about 1.5 to 2.5 hbgrs with one tactile
and one verSal map 1n the same session a&d a break of five
‘minutes between presentations. Four congenitally blind

and three adventitiously blind subjects were tested with,

fi and V2, and four congenitally blind and four

T ‘ -

) »
’



aavent 1tiously blind subyjects were presented T2 and VI, A

’

complete counterbalancing was not possible because of ‘
unequal sample sizes and because more than a necessary

number -of subjects had been tested with T1 and V2 when a
maJor methodological change was lntroduced which required

the use of Tzsand Vi. Therefore, five subjects were

tested with Tl first and fgur sgbjécts with T2 before

being tested with the respecilve Jerba] maps. On ;he

other ;and, two subjects were given T! and three

' partxcxpants"were tested with T2 before thé verbal

condition.

' In the tactile map condition, the subjects were shown
both the map and its accompanylng key%t and were asked to

' explore the‘map until they felt comfortable. Once they
"indicated their readiness to commence the experiment, they

2

were asked to locate seven prevxopsly selected sﬁ%bols.‘
This was under taken to ass;rtain whether the subjects .
could interpret the symbols shown on the maps. 80% of the
subyects carried out the'réquiréd task without error. 1In
the.case of three subjects who made at least one error,
they were told of their mistake and were urged to'relocétg
the symbols., On the gecond attempt, all subjects
performed satisfactorily. The verbal maps were pfeéented
on a cassette and the recording lasted about 5 minut;éi fﬁ'
The subjects were askég to listen to the entire tape once,

and were informed that they would be free to replay the

verbal information at aﬁy time during the experiment. The



orientatlpoh phase of the experiment for both the tactile
and ve[ﬁal maps lasted about 20 minutes. &

The experimental procedure was as follows: .
Six locéflons were chosen from T1 and T2 i1n Such a way as
to'lnclude at least one location from each city block
shown on the maps: The locations chosen were ldentical
A?or Tl and V2, and the positions used in T2 were used in
Vi, The locations were entrances to buildings and various
other locatlons on1the maps (see Appendix E for a list of
locations>. The subjects were given the names of three
locations and were asked to make functional (walkiég)
distance judgments. They wé}e given a starting position,
1océtion A, and-two target locations, B and C. They Qere
required to indicate which of the target positions was

\ ' ) ' N v
closer tn functional distance to the starting !ocaplon A.

It was emphaéxzed that they should not make geometric
compar 1sons, ratgg;, they should look for the shortest
route from the starting point to the target locations. An
example of a typical question would be: "From the pharmacy
entrance, which of the two locat:ions 18 closer, the
parking lot entrance from Park Avenue, or the picnic
area?" A totgl of 20 distinct triadic combinations were
possible based on 8ix locations, and were presented to
each participant., The questions for Tl and V1 were the

" same, and likewise, the same for T2 and V2. The procedure

of functional distance comparison was modified from the

procedure employed by Rieser, Lockman, and Pick (1980).

29
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In the present expeciment, one pilot eubject was testeg

with\the procedure of Rleser, Lockman, and Pick (1980).

This toéngenitally blind subject, who had extensive
¢kground in reading tactile . maps, found it dlfficulf to
reﬁember the names of three locations while reading the
map and determining functional distances among locations.
Therefore, to avoid forced errorsdresulting from' the
experimental procedure, the experimental task.was
simplified. In the experiment of Rieser, Lockman, and A

-

Plck (1980), the subjects tested were quite familiar with

the experimental space and they were tested on their

existing knowledge of that space; thus, the number of

tasks those subjects performed was considerably less than

what was asked of the éubJects in the present experiment.

Af the completion of the experiment, the subjects

were asked which map, /tagtile or verba\, they preferred.
They were then fnfo_meﬂ about the exact nature of tﬁe .
_project and were thanked for thelr participation.

Results 1

\\x’;/ The task of distance comparison was likened to a task
of signal detection in which an experimenter presents
stimuli below and above the threghold level of a given
stimulus dnmension.;‘ln such an experiment, nearly all
subjects perceive certain stimuli (above threshold)' and on
the other hand, nearly all subjects fail to. perceive
.certaln stimuli (below thqeéhold). The experimentgr 1s

interested only in the responses of intermediate stliimulus

-~
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drange. Similarly, in the pfesent study, 1t would be-
‘natural to expect ihat somg*trxadxc compar 1sons would be
of extreme dxfficuléy to nearly all sublects and some
responses would be judged accurately *by nearly all
pérticxbants:( Therefore, it was decided to elim}nate such
responses and consider only those o6f intermediate

4
difficulty.

Thére Jerg two bossxble ways of discardipg the most
difficult and the least difficult triads. One way was‘to
consider the actual metric distances ahong_locatlons on”
theitactilé maps and eliminate thgs%-havxﬁg véry small and
very large distances. For this purpose, the-distances on
thf two. tactile maps were ansured and the differences
between the lgngest and the shortest paths for each triad
were used ‘ | -

In the subseéquent analysis. A correlatlon-détweEn
distance on/ the ﬁap for each triad and overall performance
(tactile and verbal combinéd) was then calculated. For
TiVI, r = .25 (p » .05> and for T2V2, r = .29 (p » .05),
Iﬁ other word;, no significant relationship be}ween
dlgtance and overall per formance was found and therefore,
th& method o} metric distance for the elimination of\easy -
and difficult triads was not appropriate.

The second. procedure involved cdnslderlng the
subjective decisions of the parti nts; that 1s,
discarding those triads whicg almost all subyects Judgéqnfiﬁﬂ

accurqgely (edsy) and those which nearly all subyects '

~_



/////// o Judged incoccdetly cdifficult)., Based on a previously set
arbjrary crltefion. 5% of, the triads from the bottom and B

S% from the top ‘of the"dlstrlbutldn of eachemap were

eliminated. Thus, two triads. from each map were discarded s ,
“ and all subsequent qnalyses were’ performed on 18 p0331ble .ﬁ

3

correct responses. ' o C . :

~

Before proceeding further, some.comments concerning
L%

: thﬁ pertormance of one subject are necessary. This : .

individual ,ta congenitally blind femalb completed the

i

-~

task on the.tactile map successfully, but was unable.to’

carry out the experimental-task on the verbal map, despite :

Ay

. li1stenring to the 1n§trgctlons of Vl.twice. She reported

that sh@.goul¢ not form a mental )mage of the envxronmepg

and thus.would not be able to answer any questlbngf She - ..

further siated that in her dallyhtfgvei, she ‘could not use °
. /’ !Verbal'lhstructlons (distfict maps) efficlently. Due - to™a

limited number of blind subjects évaxlab]g-for the

experiment, it waé not pgssible to'discard the data of “ )

even ‘sne individual. It was reasoned that if this ;erson,

had p;:formed the required task without any lg%ermatﬁén

-(thls would have been the case had she been pressed upon

to answer any questnons) her performance wolld be -

expected to eqqal :hance level performance, and thereforé, ' )
IR . she was assignecha ;core of nine on the verbal map. | .° %

Although there wasno signiflcaﬁt difference between
the ages of the two groups (t = 0.80, p > .05», a * . o

iy

signlflcant coprelation between the ages ;nd overall , ,

o - e 7
¢
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per f6rpance (tactile plus verbal) for the adventitiously

1
°

blind sprecFe was found (r = .8, p < ,05), Howejzr. the
icorreltilon was not sianificant for thi congenlta\ly blind
(¢t = .08, p > .05) A 31gnlflcant correlatlon

%
for the former grbup was total\y unexpected Furthermore,

'subJec

°

the correl'ation between performance and the length of
visual exper{eﬁqe was not. significant. It was decided to
Use the age of subjects as a.covartate in the subsequent

analyses‘ <o

{

Tabﬂe 1 presents the means and standard errors of the
mean for the congenxtally blxnd and adventltlously btind

under beth- map condltlons ' A 3- Y?y analysis of covarxance

i .
with two between fd%tors and one within factor was carrled,‘

p]

" out on Phe number of correct responses (see Table 2). The

=] ! . t

first between—subJect facto?'was the two groups of
subsects, congenitally blind and adventitiously blind, the

second between-subject factor was the different stimulus

2

material, jone group recelving T1 and V2 and the other

getting T2 and V1. The within-subject factor was the type

o td

of. map, tactile and verbal.: The analysis revealed no

sigﬁifieamt male.efgects or lqterectfoe effects. However.,
a!tendency toward a dlfference was noted for the
',within—subject factor tp < ..07). As predicted, the\
nSUbJeCtS tended to perform better on the tactile map than
on the verbal map.c Table 1 presents the adjusted means
fbribofh groups’unée?’ﬁactjle'and verbal map conditions,

A

Following this, 4 1-talled, independent T tests with

.5




. Table |
! . Reaf and Adjusted Heags" snd Standard. of Correct géc#onseg foc
Copgepitally. and adventitiousiy Blind Subjects/on Tactile and Verba{ Haps

Ecrc

> / A
L~ hd . .
i ‘ - . A Hap.Iype 4
T« ‘Subjects .- Tactile . Verbal . Total
. - \) o Feal M/eans azd Standard Errors
’ - Conven. tally 135.0 (l.ff/ 9.0 (0.8) 1Y.4 (0.9
Blynd <« ) - — ¢ . ‘
' s ‘- ‘ [} / . -
;- : adventitidusty - 13.3 <08), - 11,7 (1,5 12.6 (0.8
. ’ Blind
’ - / .
o - Tatal * 15.2 (1. 10,9 L. d
. N ]
W , o Adsusted Means | ¢
v - - \ P}
L ’ » ' - \
s Congenitally ; 13.2° 1001 17
: A 3]”11.‘ d ) A e } .
' o Advertitiowsly .- 15,1 | 12.2 . g 12.7
- - _Blind , . .
Tot 3l : - 13,15 11,15 . .
2 Maw Libum score = 18 . < . ° '
J b\Pcebent‘eB 1n.parertheses - *
' \ ) v
? - ) E h
4 -0 :
,\ ' . _
0.4‘ " '\\ °
o 3 R [ ‘h ’
,:' ' . //_,avi"‘,.
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Table £

3-Mav Analysis of Covsciance Summary Table

Source \ S df MS F
Betueen Subgects
‘Type of Blindness 1.55 . 4.55 .37
Map Comliunation 3i.38 { 31.38 2.53
ypve of Blindness r 1.65 l 1?05 16
Map Coilinstion
Lst Cavariste 19.86 1 19,86 1.60
Ecror . . . ie4.22 10 12.42 7
w;thxﬁ Subjéctg '
Hag Type 33.37 1 33.37 .13
Tap Type ¥ 7.38 1 - T.38 .92
Type af Blundness ™
Hap, Type ¥ - 7.38 B 7.38 .92
Fap Combunztich : . '
Map Type‘x Blindhess x  41.00 | 1. 4).00 1.88.
Mop Combination
Ecror . 88.75 11 8.06
«p= 066
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Alpha cocrectlon wece performeb. compar 1ng the adjusted’
.ﬁeahsgéf conéenltally blind and adventitiously blind
'groupé on both the tactile and merbal maps. . The means
were compared with the® chance level.perforﬁéncb of ¢
correct responses. Both groups performed significantly
‘higher than the chance level on .the tactile map (t = 2.9,
p'< ,025, and t = 2.8, p < .0%5 for the congenitally blind »
aﬁd’adventltxodsly bl}nd groups, regpectively>. The T
values for the verbal mép conditions were not slgnificant.n

A further Qﬁalysls of the data Indicated tﬂat 11 of
thé 15 subjects scored higheo/in the tactile map condition
than they qld in the verbaL“map condition. ©Six
congenitally blind and five adventitiously blind subjects
had better scores 4 the tactile condlition than the verba
conditlon. Fourteen of the 15 subjects reported their
preference for the tactlle map over the verbal map. One
advéntltlouély-bl]nd,subJect who pref:rred the verbal
representation had {a correct responses on the verbal map
and 12 correct responses on the tactile map.

It was predicted that the aeyentltlously blind
subjects would perform better tﬁan‘the,congenggally blind
.ﬁjgjesfs. However, this hypothesis was not confirmed as
the main effect for the first between-subject factor was
not slgn}flcant (See table 1 for the adjusted means).

The results alsé showed that varying the envi}onment

80 that‘one‘group of subjects.received T1 and V2 and

another group received T2 and V1 falled to affect the

N 4
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subjecés“ performance. This was confirmed by the fallure

of the second be%ween-sﬁbject f&ctor to reach

significance. - o A
A»2—wayfAnova was carrned‘out to determine wheEher

thé performance of the subjects differed with respect'to | ’27)

the order of presentation of the stimulus material; that

1S, whether the presentation of the tagtllé map; before or

after the verbal map, affeéted'performanae. The analysis

failed to revea) a significant main effect for the‘ .

between-subject factor (the groups receiving different

order of stimuli) (F 1.7, p > bS) , The mean for the . .

. subjects receiving the tactile map first was 12. 2 and the

éean for Lhe verba! map following the tactlle map was

10.3. The mean for the subjects recei ing the tactlle map

1n the second lhstance was 16.2 and the mean for the

verbal -map in the first instance was l!.5. ' X .o
Finally, to determine whether  there was any

celationship between performance and distance on the maps,

four correlations were computed separately for each of tge

four maps. No significant correlations were observed,

For Tl, r = .16, for T2, .35, for Vi, r = .23, and for °
V2, £ = .11 (p > OS‘foré

r = fll correlations).

Discussion

-

The first hypothess.

Epe first and the foremost aim of this experlment was
to investigate the performance of blind subjects on

tactile maps and compare that with the performance on



verbal maps, Although the results of the analysis of

~coveirnance_dld not reach significance, the probability

level was close to the .05 level, that Is, .067.
Moreover, only the two\tactlip ﬁeans for the ?ongenxtally
blind and adventitiously blind were 51gpificahtly
dg}fereqt from chahce, but not the verbal means, and thé
fact ‘that ‘11 of‘tbe 15 subjects per formed better on the
tactile condition than on the verbal condition, suggests a
strbng‘trend.towards a superiority of the tactile maps.
It 1s llkely thatlthh a larger sample, the results would
have r;ached the required level of significance, but as |
nofed earller, there was onl? a limited number of_ "
Englxéh—sgeak}né’congenitally blind sngécts’available for
the egperlment;utherefore, the sample size could not be
increased. ‘ ' o

This experiment was mainly concerned with a "
compar ison and determination of the qffectivenegsiof

tactile and verbal mobility maps and no consideration was

. given to c]éssxf?lng the types of errors made under both

conditions. Upon completion” of the exberiment, all
attempts to categorize the errprsgcoherently did not
succeed.. In future research, however, i1t would be

instructive to compare the types of errors made under the

tactlle and verbal map conditions. This may be

accompl ished by asking subjects to describe exactly the1‘
route they decide to take from one location to another.

For both T1 and T2, and Vi and V2, there was no
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relgtiénshlp between performance and the actual distances
-pn the maps, as all correlations were not significant., Ih
other words, the intuitive notion that the subjects should
perform better when distances are large as compared.to
whenwtké‘trlads have small distances, was not conf lrmed.

A vaEiety of reasons can be offered to explain why we
might expect performance to be superior ‘with taétile maps
as opposed to verbal maps. What appears in the following
patragraphs 1s highly speculative. ‘ ‘

Bentzen (1972) found iﬁ her study that when blind
subjects were required to travel in an unfamiliar
environment with the help of a tactile map, they
succes?fufly carried out the task and ‘declared at the end
“of tHe\study tha£ they prefgrred the tactlle
representation over verbal descrlptioﬁ; which they
utifizgd in daily travel. They provided three reésons for
their choice: {f) Tactile maps are easy to refer to; (2)
they provide more information than do verbal maps; and ¢(3)

c

tactile maps create a mental image of the routes. Let us
first consider the question of mental Iimagery. '
The internal representation of space is likely to be
either motoric of spatial. Cognitive Encodlng of gpatial
information f?%m tactilé ﬁaps is probab;y more }ellable
~and is likely to be less ambiguous than the Information
provided by verbal maps, because the latter requires an

extra step of semantic encoding, not necessary iIn

tactually presented maps. The cognltive’nmage of an
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enviconment based on verbs)l maps wou'ld varé from person to '
person, according to the 1ndividual ‘s ability to remember

small and 1ntrica§e details, and mostly, on the capacity

to create reliable mental 1mages from words only. Tactile

maps provide a physical analog lmage of the environment

and as a person perceives the mép, he or she is able to
Internally represent that particular environment. But

veréal maps do not have the advantage of a physical analog

image and the person Ls'required to construct a mental

image of the environment for himself or herseif. Thus,

‘tactile maps 1nvolve mo}e ﬁerceptual eléments in the image
construction process than do verbal maps. The possible

superiority of the tactile maps may be due to the

differences 1n the image construction process of

perceptual and cognitive tasks. Thls idea is supported
the behavior of one congenitally blind subject in this
experiment. This individual expressed an 1nability to
construct a mental image of an environment from verbal
descriptions. She had‘no experlence with tactlle maps,

yvet her performance exceeded the chancg level. She

repoorted that she usually required hélp from sighted

persons for orientation to an environment before she was .
able to travel there lndependently. In such a case,

tactile maps could be used to orient a person before any
travel is undertaken and minimize the need to depend on
others for one”“s mobility. .

\\ Verbal maps are more likely to be ambiguous than



tactile maps and 1t may be more difficult to describe some
4

-information in words than representing it physically. For

instance, while descrxbihg the location of a shop ét a
street corner, 1t may be easler to depgft its exact:
situation on a tactile map than to describe }t verbally.
Words may not be able to 1ndicate exactly how far from the
corner the shop is located. Curved paths and complicated
geometric forms and structures may be.perceived better
when tactually represented. An example of ambiguity may
be given here. While an adventitiously blind subyect was
listénxng to the i1nstructions of a verbal map which
described the area 1n questlog\as a recfangle. bounded on
each si1de by a. street, followed by the descélptlon of tge
locations 1n the area, the subject misinterbreted the
instructions and remarked that a few locations lay outside

the rectangle. The experimenter had to lIntervene to

clari1fy the confusion. <

3

%he second reason for the possible superiority of
tactile maﬁs can be termed its "hypothesis testing”
capabllity. A tactile map enables a blind person to
confirm or disconfirm hypotheses about route selection..

~

Hé or she can trace the map to discover whether a desired

route is longer or shorter than the other possible routes

to a location of interest, but a verbal map does not allow

. this flexibility. A persQ%bmust work out this exercise 1n

his or her mind and he or she |s no longer able to

demonstrate to himself or herself, the various possible ~

L1
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dec18long regacding route selection. C v

The third reason for the possible superiority of <
taétlle méps 1s thelr capactity for greater content than
verbal maps. By including a large amount of detail on
verbal maps, however useful, one runs the risk of
rendering the maps cumbersome, i1ncoherent, and unuseable.
But in the case of tactile maps, this probiem s

satisfactori[y resolved by producing the maps in multiple

layers (Bentzen, 1977). .
" The second hvpothesis. a

According to the second hypothesis of the experiment,
adventitiously blind subjects werg expected to perform
better than their congenitally bl ind counterparts. The
results did not lend credence to this supposition. 1
shall offer two provocative explanations to account for a
lack of d:fference begwben the two groups, although the
di@a of the experiment do not directly address thes
conjectures; they merely i1ndicate thatt the groups did not-
di ffer in performagce.

As noted before, various investigators have
attributed the differences on spatial tasks between the
congenitally blind and the adventitiously blind, and

between thé blind in ‘general and the sighted to the

di fferences in the amount of visual experience or to a

lack of 1t (Si];ester, 1913; Worchel, 1951). Juurmaa

(1973) and Jones (1975) have used the huypothesis that

these dif ferences may best be explaﬁned by the dif ferences
LY
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in motor and behavioral activity levels of the
congenitally blind and the adventitiously blind,
Advéntitlously blind persons understand, as do the
sxéhted, spatial re]atxonshipglby directly‘observxng
(visua]lyJ'the spatial relations between objects and
locations. They leafn to interpret maps and can
appreciate extended space (vistad. Since the behavioral
activity of tée congenttally blind is restricted eithec py
the parents and or self-imposed, from an early age, and
the fact that they are rarely taught how to Iinterpret
space by the use of models and maps, their ability to
represent and understand space may become retarded. If
they receive training in space ﬁerceptlon and mobillty,
they may be able to achieve the same léve! of performance
as the adventitiously blind, and perhaps, the sighted.
Thg last .two decades have seen the development of formal
orientation and mobility programs for the visually
fmpaxred and because of it, blind persons habe begun to
recejve nstruction in effectlQe and i1ndependent travel.
Currently, training is avallaéﬁe in Canada, the United
States, and some European countries. It may - be lnfe?red
from the foregoing that the congenitally blind of today,.
at least in the ﬁnited States and Canada, are better
equipped to interpret spatial relationships than the
congenitally blind of the past,land those living in other
countries where no orientation and moblility training is

P 4
available. 1In recent years, some studies have failed to

£
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find differences in ;Hé spatial abllity of the
congenftally blind and the adventitiously blind (e.g.
Balles 8 Lambert, 1986>, and between the blind in general (!
and the sighted (e.g. Landau, Gleltman, & Spelke, 1981).

‘Cassey (1978) conducted an experiment in which blind
and partially sighted subjects were required to construct
a model of a familiar school campus. Althgugh the models _
of the blind subjects tended to be not as'well structured™
as those of the partially sighted, some blind indlviduali
produced well structured models. These subijects were more
Independent "in their f?avel than those producing less
¢oherent models, .

Landau, Gfeltman, and Spelke (1981)> compared the

per formance of a congenitally blind child with those of

'31ghted chf?aren.' The experimental task involved the

subjects to travel to previously untraveled routes in’a
coom with four objects. The bérforhance of the
congenltélly blind equaled that of the sighted chilren of
the same age (two an a half years). The authors :
concluded that the capacity of the congenitally blind
chllqren to interpreé geometric relationships may not +
differ from thelsighted’chlldren Sf comprable age. .

The hypothesis w%ethyt moblilty‘tbalning aids the

congenitally blind to better d§dersténd spatial

' relationships can be tested by comparing the performance

of subjects who have had extenslye mobil ity instructibn

with those not receiving any tralning, perhaps in other

\

!
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countrxésﬁ There may be a relationship between the amount
of orientation and mobility training and performance on
space-perception tasks. In the Qresent study, the
subjects were all considered to be lnéependent travelers
and had undergone formal mobility’training. Consequently,
the.cohgenltalla blind subjects uged in the experiment may
have the same leve}.of spatiayuabillty as the ‘
adventitiously blind subjects.

The second explanatlon_boncentrates on the ldea that

- - »
the congenitally blind may be able to compensate for a

“lack of visual experience by employing the method'of

elaborative rehearsal to classify and categorize spatial
information effectively in order to retain ‘It in long-term
memory. They may require a éon51derable amount of time to
achieve the same level of performance as that of the
adventitiously blind persons”. Cronin, Mclaren, and
Campbell (1983) tested this hypothesls. Although they did
not include a group of adventitlous%y bli&; subjects,
their results are still of immenée interest.

Seventeen sighted suSJects performing visually, 27
sighted performing tactually, 10 blind, and 9 partially

sighted subjects explored 10 objects. After 48 hours, all

participants returned wheﬁ they were asked to make &

-comparison between the previously explored objects and new

distracting obyects. They were asked to Jndlcatg the

_previously familiar objects. [n the initial exploration

phase, the sighted subjects performing visually required

N ;o
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slgnificantly less time than the other gréups. In the

4

test task, the si1ghted performlng vxsually requijred

signiflcantly less time than the other groups and the
bl.lnd subjects needed\slgnifxcaﬁtl-y more time.than the
other three groups, although the performance of the bl'\ind
and the sighted performing visually did not differ. It
was concluded that by increased concentration and .
attentxon. bllnd SUbJeCtS were able to compensate for a
‘.pack of visual experlence and perf?rm optimally.. -

In the present experiment, latf:ncy to perform the
experflmental task was’not recorded. Even if the
congenltal—ly blind haa practiced the method of elaboratxve‘
cehearsal, no time differences, between them and the
ad\{entltnously bl ind groups mag have emergeq because the
subjects were not matched for Brail le—readfng‘ skills.

From the subjective impressions of the experimenter, }10
such dlfferences were seen between tohese two groups of ” : ‘
subjects. It should be emphasized here that . - ‘
adventitiously blind persons,” if blinded after high-school

age, do not use Braille to the same e'xtent as the ‘
congenitally blind pers;ons an’d this leads to a la)rge
d:scres{ency between them on the variable of ) |
. Braille-reading. ' : .

Pp cations | .

Bl:asch , Welsh, and Dav;dson (1973) proposed that
‘audltory maps may be more useful and effective in

provldiﬁg information to the bli~nd traveler than tactile
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maps. “They put tforward several reasofis to back ‘thelr
.argument. -According to them, tactile maps are difflcul’t

. * T : N :
to reproduce, contain legs information than audltory maps,
" and 'requx're persons to have well-developed haptjic skills,

¢ , 1
Lederman and Kinch (1979> raised the possibility that the v

tactile’_éystem may not be suitable for encodipg spatial ~
.1nformation, $ince acquiring sequential 1nfor{;\atxon from a

. i - ) . v -
ltactlale map makes it difficult for the visually 1mpaired

to ga'ir‘; apprég&atlon of the whole. Attltudes s-l.:ch"as o
" these have contributed to a limlted'ar‘nougt of researgh on
the effec’:tf‘venegs. of- tactile maps and has resulted in
apathy on thé part/bf the mobillty specialists to '
1‘ncvorporater tactile maps into their ~teaching plans. The
pr?sgnt exp@rim'ent ‘tends to demonstrate for the fir4st
time, i1n an experxfnt;ntal design, that th&é tactile map, a
medxum‘wlth which most.blind lndl\'lidu?ls, have little
fami:liarity, was a *better forin of representing
environmental informag.lon .than the verbal map, a method
bl ind ,indlviduals‘rei.s} upon for dally travei and a meth‘od
gr‘eatly ovéremphasxzed in mobility training, One should
_béccauti:’ous- in the lnterpretat‘lon of the results of'thls}
experiment, howg;/er, smi:e the overall analysis falled to ',
reach the .05 levez of s‘f@niflcance. Furjtheir
~e>'<per1mentatnon is needed to eptablish clearly the trends.
n/: \

the current 1nvestigation polfts to.

L

" The research by Berla and Butterfield (1977) further

strengtx‘éns the argument of the usefulness of tactile maps /”“

o
N . ” ! .
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tor the vnsua[]y»lmpaxred by show1ﬁg;L5at proper training
_ can lmprave blind individuals’ map reading skills.
Bentzen (1972,+1977>, Barth et al. (fbel), and Day (1983)
have provided findings that indicatz‘}hat tactf&e maps may
not be as dlfflcult to reproduce ag originally thought by ,
Blasch, Welsh, énd Davidson ¢1973).

"‘.In the present experiment, the subjects were required
to indicate whi;h one of the twe locations named was
.clogser to a point of oriéin. The method of distance
comp&:lson al lows us:to make certain conéluslons gbout'a
person s kﬁowledge of an ‘environment, jt Is however, an
‘ 1nd1rect way of gaining such informatjon, Future researeh
should look at more dxrect ways 'of tackling thxs problem,
perhaps by asking subjects to trace the routes on a map

and 1ndicate their choices. )
In the presgnt experimeng,‘the time spent 5y the _
subjécts to explore the tactile maps or to replay ‘the
1nf6rmatlop of the verbal maps was not reéopded. It is .
possible that factors guch as attentﬁon span, the tendency

to answer questions without devoting-égfflclent time to

'understand the material, or 1mpatience with the

LY -

expeflhental‘procedure, may affect the results. ’Anothér
lmpoﬂtant and relevant poxnt is the quality of both

tactlle and verbal maps used In the experiment. Aithough ,z’
an attempt was made to produce high quality tactxle maps

in line thh the guidelines provided by the American

Prlntlng House for the Blind (Barth et al., 1981), and to
. 5 .




- -
prepare effectlve verbal maps with the asslstance ot

_qualnfled mobility knstructors, who were skilled In the

\ N

construction of verbal maps, the questLon whethex the
quallty of tactile and yerba{ maps in the experlmeot was
equal can st113 be raised. Future research should pretest
these maps. perhaps by asking blind persons and mobxllty
lnstruc ors to rate them on such varlables as the amount
of uséful information, legibllity and comprehensibility
etc,’ |

// Another 1mportant point should be noted at thiﬁ//
Juncture. Proficiency in tactile map reading does ﬁot
guaraagge effective travel. Good mobilitf and orientation
skills 1nclude logical planning strategies,
self-confidence, a low level of anxxety about being
outdoors, and a lack of dependence on others for one s
mobility (Langbine, Blasch, & Cholmerse, 1981). .
Therefore, future }esearch should also compare‘the
effectlvegess of tactile and verbal maps in real-1ife -
situations in which subjects can be asked not only to
demonstrate their map reading performance, but also to
demonstraie their traveling abllities with the maps. "

In lbort, the time 'has come to redress the mistake of
lgnoring tactile maps for so long and realizing the
benefits they may render to blind pedestrians. The
tactile maps have the potential of‘enriop)ng the daily
lives of the visually 1mpazred travelers by widening thelr

pon
circle of travel. Thus, tactile maps can make the world

L
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The area we are going to look at is°a rectangle,

bounded on the west by lst Street, and on the east by
4

,2nd Street. .Three east-west streets lie perpendicular

°

to lst and 2nd Streets. They are: EIm Street to the %

north, followed to the south by fark Avenue, and Oak

Street »forms the southern bogndary of this area.’

[y

Paral;ei to, and in the center of lst and 2nd Streets,

there is an alley, which“extends_froﬁ the south side of

.

Park Avenue to the north side 'of Oak Street. East-west

3

blocks are twice as long as. the north-south blocks, and
. M|

all blocks have sidewalks. There are two traffic

lights in this area, both located -on Park Avenue; one

at the intersection of 13t Street, and the other at the
—~—ry, . . .

corner S6f 2nd Street. The remainiﬁg four intersections

‘have stop signs.: Thev are: let Stfeet and ‘Elm Street,
. R &

¢

2nd Street aq§°Elm Sézeet, lst Street and Oak Street,

and 2hd Street and Oak Street;] North of the

intersection of Park Aveniie

-

st Street curves slightly

towardds north-west, but it curves back towardq

north-east when it meets Elm St;éet. —

Traveling east along the south side of Park

-

Avenue, there is a pharmacy, whose.entrance is located

jﬁSt Wwest of the intersection of 1lst Street. East of

the traffic light, there is a library, which is not

accessible from Park Avenue. Instead, the ygteps

L

0\ ) N



proceed east on JPalrkx Avenue, east of the library, you’

-on the western part of the alley,‘in‘the center of the

" there ié another. alley extendinoc from the alley -

’ fencgd

is a pond surrounded b§ a sidewalk which forms a circle

62

. ’ : g |

leadinag to the library can be found in the niddle of

) oa - :
the block, on the kst side of 'lst Street. As you

. .

will come to an alley, and if you turn right here, )

- - -~ ' "'!‘ ¢ '

there is another set of stairs leading to the libyary, .
- ® . v

block. East of the library and the alley, there is a -

parking lot, which is fenced on all sides,‘but has two
entdances. The first entrance is on the south side of
Park Avenue, west of the intersection of 2nd Street,

and the secénd entrance is on the eastern part of the t
alley across frpﬁ»thg_stairway which leads to the
1ibrar§. South of the‘parking lot (or beh%nd it),
descriﬁed above, to the @ést sﬁﬂe of 2nd Street.
Continuing eastward alona P;rk Avenue, just east oﬁ the

’

intersection of .2nd .Street, there is a supermarket,

. oy
whose entrance is located at the cornep_of Park Avenue

and Qnd Street.

-~

' ™
THe area between the north side of Park Avenue, '

and the south side of Elm Street, and be&ween the east
side of 1st Street and the ‘west side of 2nd Street, is
4

.fn all sides. 1In the center of the block, there ,

around the pond. The‘%ond is accessible from any of . / !
fhrge entmances. The -first is situated at the 10 v '

o'clock position in relation to the pond, on the east

¢ ‘
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side‘of 1lst Street, just south of Elm Street. The

second entrance is at the 8 o'clock bosition, on the

. north side of Park Avenue, just/23§f/;f lst Street. |
The third entrance is at the 4 o'clack positipﬁ on‘the
north side of Park Avenue, just wést of 2nd Street. Agv

”

you enter either of these three entrances, vou will be

on a sidewalk which leads to the pond. A wooded areca
~N )

°

occupies the grouﬁd west of the vond %etween Park

Avenue and Elm Street. A smallei wocded area’exists ip

the south east corner of the enclosed rectangle, dust = . |
L as you enter from 'the 4 6'clock"position entrance. In

the north-east corner, at the 1 o'clock position in

’
. « v

" relation to the pond, there is a picnic area, and two

4
i
T sidewalks lead up td, it from the pond. One from the 2
- . "~ . - ) ) :
o'clock position, and the other from the 3 o'clock
. position, 1In between these.two sidewalks, located just'r
- N . .
edst of the pond, "is a playoround. ‘Finally, the picnic
\ N . o 3 [ ] ' ]
- ‘area is also connected with the 4 o!‘clock position
. . . ‘ ;
entrance by a winding sidewalk.-
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The area we are gq}ng to look at is a rectangle,
bounded on the west by lst Street, and on the east by
2nd Street. Three east-west streets lié perpendicular
to 1lst énd 2nd Streets. T%ey are: 5th Avenue to the
north, followed to the south by 6th Avenﬁe, and 7th
Avgnue‘forns the southern boundary of thi; area.
East-west blocks are twice as long as khe north-south
blocks, and all block; have sidewalks. There are two

L
traffic lights in this area, both located on 6th

Avenue; one at .the intersection of 1lst Street, and the
other at the corner of 2nd Street. The remaining four
intersections have stop signs. They are: The corner of

5th Avenue and lst Street, 5th Avenue;and 2nd Street, %
7th Avenue and lst Street, and finally, the )
intersectidn éf 7th Avenue and 256 Street. Traveling
north on the west side of 1st Street, there are three
locaEions betwén 7th Avenue-and 6th Avenue. Just north
of 7th Avenue, there is a restaurant, gnd located next -
to it is a parking lot. The third location is a
hardware sLore, just south of the intersection of lst
Street and 6th Avenue. If you proceed north on\the
east side of 1st Street, vou w%ll_encounter a large
park, which takes up.the entire distance between 7th

and 6th Avenues. The park also covers the distance

between 7th and 6th Avenugs on the west side of 2nd
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\ : o
Street, and between lst and 2nd Streets on éhe south
side of 6th Avenue, and on the north side of 7th
Avenue. The park is fenced on all sides and the}
entrance to the park is locgted half way up the block
‘ on the east side of lst Skreet.
A public library can be,found on the east side of o
2nd Street between 7th and 6th Avenues. The entrance
» to the, library-is 1oc$ted half way up the block between
- h 6th and 7th Avenués on the east siée of 2nd Street. .
" The library can also be entered from its sécond '
entrance, situated on the sthh side of 6th Avenue,
just east of the intersec;ion of 2nd Street.
The area between 5th and 6th Avénues on the east
cside of 1lst Stréet, and on the west side of 2nd Street,

\
. Vs
and between lst and 2md Streets, on the north side of

6th Avenue, and on the south side 5§'Sth Avenue, 1is
taken up by a school qnd its playoround. Fenced on all
sides, the school i; situated %n the cente} of the
*block and faces west or lst Street. The playground,is
in the north-east corner of the block. The school has
two entranees. The first entrance is on the north side -
of 6t£ Avenue, ﬁust east of the intersection of 1lst
Street. The second entrance is on lst Street, just
. south of the intersection of 5th Avenue. Upon éntering
either of these éptrances, you will be on a Qinding

sidewalk, leading to the steps of the school. In order’

to reach the playground from the 1lst Street entrance,




‘ 14
N -

. 0

, _ . ‘ |
turn north (left) 'and follow the sidewalk which will

. curve to the east. As you are walking, there will be a

WOodéd area:::,@he left. The wooded area covefs half

the 'distanc€ of the block between lst and 2nd Streets.

As the wooded area ends, you will find yourself in & oo

large open space, this is the playground, which covers

3

the remainihg half of the distance between 1lst and 2nd

Streets. ’ -

v
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‘A List of iocations

Used in Tl and V2,

and T2 and Vi

ocations gsed in Tl and V2

The pharﬁacy entrance,

The center- of tpg_library,'

The entrance to the parking lot’
from Park Avenue, -

The entrance to the supermarket,

'

The center of the western wooded area,

The picnic area.

Locations, used in T2 and V1

’L"“e’J
e

The parking lot,

3
The park entrance,
) J

The library entrance from 2nd Street,

The sgchool entrance from 6th Avenue,

The school entrance from lst Street,

The north-east corner of the playground.
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o
Raw Data and Subject Information /)
Subject Age Sex Stimulus" Tactile  Verbal
Order Score Score
Congenitally . . )
Blind S1 . 22 T1-v2 18 12
52 22 N V2 15 "8y
S3 24 M Ti1-v2 6 10
54 16 M V2~Il .17 13
55 19 F VI-T2 12 9
) 56 31 F Vi-Te 15
57 14 M T2-V1 T 9
s 64 F T2-V1 14 9
Adventitiously
Blind 59 25 F T2-V1 11 9
510 ,23 F Vi-T2 12 8
Sit 29 M T2-V1 . i3‘ 9
siz 37 . M Vi-T2 17, 14
S13 55 F, T}-VZ 12 8
S14 24 M T1-V2 14 9
515 ‘36 M V2-Tt 14 16

* Phe .order of tactlle and verbal maps presentation.



